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(57) Abstract: A lithium-ion secondary batteiy provided with both 
a high weight energy density and good cycle characteristics (capac- 
ity retaining factor during an extended use). A secondary battery 
comprising a negative electrode having, as a n^ative electrode ac- 
tive material, caitwn and a lithium occluding material that forms an 
alloy with lithium, the above active material having a layer structure, 
a positive electrode that can occlude and release lithium ions, and 
an electrolyte disposed between the positive and negative electrodes, 
wherein Li content in the lithium occluding material in the n^ative 
electrode at a discharge depth of 100% is 31%-67%. 
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1 ;65^<175^P>IE11--3^1!jU HIS (a) bfc:d5o 

±IE(7)m«H-^tf 5 ^ i'^. El 5 (b) l::?7^$tL6^®f^(0:|^^.S:^ 
Wmm^ 1 0 0%(O:btli^-C'«tmUTt> 3 l-67atomic -%(C+a^ 

2 8 8 7 0 5-i-^^)o biiO^L. t*fe5l50^^lf{-*5{ta L i ^qtl. 

wfj3&^4i^+s^-t-5 L i ^mm-t?>:it<D^^n&^t-r^fci^. McMmmi o o 

%X'^mKmWir^ L i -g-W^fiii^ 10%. ^ < T 2 0 %Sigr-C'jfo 5 <i: e> 

0%O4^litC*5ttSyf=-e7i"®iittl^®<^L i-^W^Sr3 l~67atomic 
metcss: (I V) - (VI) Sr^fci-mfii^thSTno^fe^-g-o-^kcm^HK^I^tt 

fi^:Ltf>^ky*^^o ±IBJ;«9. ±12^(4^ (1) ~ (3) ^mtcrm.mtVccDm^ 
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{^(t. ^mmm i o o ^)^^j^^m.m%m ^a^(di. \ ^^mt^ 3 1 

--6 7 a t om i c-%tfihiiOfinM^Y^W<:^^o 

^m\^fz.m^. ^ (IV) ~ (VI) ^?SSfc:^m®^tftcj;«9flf^$tty5::^®i: 

mmm^. 7) 

^life^ij 5 T'fias: (IV) ~ (VI) srssfc-rmsi^fl^fh^^sfeu mf^isf 

10 0 n nK^HmSr. y f^^^^lS^J^®^ 3 a l^fiS i %fflV>fCo V ^^J^^RW. 

mnm 3 a ^ji^sk^. y ^ Aiais^jK® 3 a ±t3:^ a \^wrrm(o l i i^^^tr 

iCfiT/l-^^l^-^^g^fflV^yto mft??Sfi 1 ^/l^/ 1 (IM) <^>^SL i PFeiS: 

^j|?$-ttfc^f^i^>':j^;— h (EC) i:v?^^/u;<7— /}^'^^^ h (DEC) (D 
U^m^ (j^^^m: EC/DEC=3 0/'7 0) ^fflV^/cl„ 

7 LT. mmm 5 tc^-r l i mM-^m(Dixt> k> v ^^mmmm. 
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^»j5. mmme. mmm?. i:tmm6th{^. wmM(.mm^-^/^i:^^mi' 
xmM(D—^^m «9 R "3 , T^r^w^a^^^'iTT^x y ^ j^mMm%M 3 a 

«aj6. Hife^J 7 T'li^eJcrniH^ 1 o 0%{::iottsy^'>-^®iSi^M^3 a4'<^L i 

0 a t om i c -%T-*i)5<DtcMU tbtSJ^iJ 6 T'ttjEgkm^ 1 0 0% 
(^joft-S L i -^Wlt^:^^ 1 6 a t om i c -%X^otu 

i^f^. mmms^ nmrnQ. mmmi^ \m.m&th\:i. m\'^tz.mmtw\m(o 

Wm<0-'%^m^M^ . SCSI cm(DRJ^t::^t)fev>fc^. MISS: L i ^Mtc U 
X3-l'>'Mm?&^f^i!iU 0. ImAfZlT. iE®»i2. 5V:«i*e>4. 3V^T% 

:ftm2. 5V3<i^e>ov^T-5tei!Jcfl:^tToyt<tr;5. ^jJE^^cJcmt-^JVN-c. lEffi 

t:: 0 Ve 6 . 2 5 m A h . tbW'J 6 T ft 5 m A h (D^i^SiS^x LfCo 

nmit^ (II) (Dnn^i^xmm\^t:.o 
W(MMm 1 0 o%ic:*5{-ts v^^j^^Af^i^nm ssl^pcdl i 1 6 a t 
om i c -%xh!5ti:mm6tim-r^t. limmm 1 0 o%t^*5ft^ v ^^-^ 

^MMoWM 3 a ^(O L i -a W^Ji^ 6 0a t o m i c -%X^^'MMM 5 . "^W^^] 
6 . HiS^y 7 X\t 3 O 0 ■y--!' ^ /U^cD^Smit^:*^ 6 4 %^±mx\ Uyto w CD J; 

^*SM5. mmmQ. ^te^j7tc<tt). ;j^cm^ioo%t^:*3»tsy^«> 

-^®j@Si^^li3 a«f(^L i^^m^Z 1~6 7 a t om i c -%l;:ffilJ^i-5 :i <!: 

:^^/U^--mm (Wh/kg) Sr^4{w;^i-„ ^4 J: 9. ^Ife^iJ 5 
—mmtl 6 9Wh/k ^jli£^J6<7>mS^^/^^'-^^fil 6 8Wh/k g 
. II»J 7 l69Wh/kg<!r/^<9. ttUSfi^J 6 t it-<X 

^JS^J 5 ~ 7 "Cfi 1 1 3Wh/k gJeJl±<^|tl±/*5^^ttfCo ±BSJ:«9. Hlffe^JS 
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(^3) 









^PL i ^3 




5 0 OmAh 


6 2 5mAh 


1 2 5mAh 




5 0 0 mAh 


6 2 5mAh 


1 2 5mAh 




5 0 OmAh 


6 2 5mAh 


1 2 5mAh 




5 0 OmAh 


5 0 OmAh 


OmAh 








3 0 0 


3 0 Oi^-^' 




















L i^*^ 




(Wh/Kg) 




(atomic%) 






mmm5 


6 0% 


9 5. 0 % 


16 9 


mmme 


6 0% 


9 4. 5% 


16 8 


mmm? 


6 0% 


94. 8% 


16 9 




1 6% 


3 0. 1 % 


5 5 



(mmma^ 9. 1 o 

^mm 8 T-fi. ^ (IV) ~ (VI) ^mtL-tx 0 1-* 5 i p ^.^mii^ 



(^5) 









M^PL i ^fi 




5 0 OmAh 


6 0 ImAh 


10 1 mAh 


^Ji0*J9 


5 0 OmAh 


6 0 ImAh 


10 1 mAh 


■^Mm 1 0 


5 0 OmAh 


6 0 1 mAh 


10 1 mAh 


lt»0ij7 


5 0 OmAh 


5 0 OmAh 


OmAh 
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3 a ^mmk. y ^ j>>^MmmM 3 a ±tc^ 5 tcTj^i-acT) l i i^^^rtf 5 <»: 

-&fc^^^:/;57— Jff^'f h (EC) ti^=^^/i^:iJ—^^^ h (DEC) (^DM-g-^ 
^ (M^^m: EC/DEC=3 0/7 0) SrfflV^fCo 

9 LT. ^»'J S T'fflV^fc: S i (^ft^^ 9 l^. S n y ^ 

1 0 i: UT. HJifi^J 8 T'fflV^f:: S i (Di^io'O iZ. G e ^ U A^jm^^ 
„ ^»i|8. ^J£^J9. HiS^iJlO. itl5?^J7i>t>t^. ^mjltfe^mtc-lryi'^^ 

9 . MMm 1 0 -cfi, 10 0 %(c*D{t 5 y ^ j>>mm.!^wm 3 

<Dh i^mW5 7 a t om i c U ItlSS^J 7 T'ti^Jtmi^^ 1 

0 0%i^iSi-f^ L i 1 7 a t o m i c -%-Cfcoy5io 

IIWJ8. iiiiSM9. iiis0»jio. immetiii^. m^^^fcmmtmm 

LX=i-(>mmM^i^mU O. ImAlCX. iEl^f*2. 5V-^^h4. 3V*-C 
, '^mi-i2. 5 V3i=>bO V*T-^mSrtTofc<i:r6. jEfiKi^JS^iJ 8 ~ 1 0 . 
Jte!C»j7 irtjt-SmAh, :^fiifi||JS0ij8~l tt-B. OlmAh, ttlfe^J 
7 Tfi 5 m A h Xh^ r i: ^Sl^ U^o 

^fc, ^J6^I8. ^*S0iJ9. ^WJlO. imm? tiii^iS 0 0-^ yf^/U^X 
mmLXmicM^'^tit^cDS 0 Oi^--ri;7>'U^<^^l:ltlt^^*6{C;T^i-o ^4 
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iNH^^f*^ (II) (Di^W-^^^XWm Ufco 

WcMM^ 1 0 orol-fctt-S ])^^J^v^m.!I^UM 3 a ■t't^ L i ^^m*^ 1 7 a t 
omi c-%T'fc-5ltl5?fi»J7^1t|{e-r Si:. 1 0 0%li*3tt5 y ^iJ'iN 

®jS[!|^M3 a 4»OL i -^^WS 7 a t om i c -%T*fcSlllifefi»J8. ^jlfe«?'J 

9 . mmm i o r-i^ a o o ^ 7u^<DSa:mi^:65 & 4 %jeA±ii;jp u:feo ^ (d 
X 0 1^. ^life^'J 8 . mmm 9 . mmm iokx'o. mmmm 1 0 0 5 u 

*fc. 3 0 /^^^(ommm a . 9 . mmm 1 0 . imm 7 (omm 

a:.^jv^^^^ (W h / k g ) Sr^ 6 t::^-ro ^ 6 J: «9 . lllife«»J 8 <7?mS^^/^ 
=¥-^.S{tl 6 8Wh/k g. ||life0ij9<Z)**^^>/l'=aii-?giKfil 6 9Wh/k 

g . mmm i o (D-^m.=^^-/^^—^u\t. i7owh/'kgi:?'i'9. itwj 7 it 

'<TllJife0''J8'-l OTiil 1 3Wh/k g a±<^t6]Ji:d5^bttfc:o ±IE J: "9 . m 
1 8 . HWJ 9 . mmm l O -C«^i5^^>>'^^— i: /jr a ^ i: :65iiB^T'# fco 



(«6) 





^3 a ^(D 
L i^W^ 
(at»niic%) 


3 00 


3 0 0 1^^ ^ 
(Wh/Kg) 


mmm^ 


5 7% 


9 4. 3% 


16 8 




5 7% 


9 4. 7 % 


16 9 


■mm 1 0 


5 7% 


9 5. 2 % 


17 0 


Itift0i|7 


1 7% 


3 0. 2 % 


5 5 



mmm \ d 

:^mm(Dm2(Dmm(Dj^m(Dmmmi i^^jku ^^m^^mmii'mm 
-r-So mmmi ir'am2a)mm(Djf^m<o0ki'^ (d. (2). o) 

^ 7 t::7Fi"J: 9 J^J:ll1£^^i9:t^S:^TofCo 
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(^7) 









gyjn L i 


MMmi 1 


5 0 OmAh 


6 2 5mAh 


1 2 5mAh 


^mm 1 2 


5 0 OmAh 


6 2 5mAh 


1 2 5mAh 




5 0 OmAh 


5 0 OmAh 


OmAh 



3 a ^w^mk. V ^^j^mm<^nm 3 a 7 j^Ti^-rftt?) l i mm^n^xL 

^•^A?gSrfflV^fc„ ^fi??K«l^>'l'/l (IM) OiiSL i PFoSr^<^$-frfc 
3i^Ui^;;t7— jH^-^ h (EC) ^ v^3L^/W;i&— tJ?;^-!' h (DEC) (Dmi^^i^ ( 
jH-a-^^lglt : EC/DEC=3 0/7 0) ^fflV^fc„ 
(^»Jl 2) 

i2t LT. 1 1 xm\'^tciEmmmw(DiXi^^ -^i^ai^m.') 

\mm 8 t L-C. ^ 8 [ZTrr^X 0 >iem^s9;tf SrtTV\ i i ^ |^ C*t^sf, 

1 1 X %ws\ 1 2 . ttt5?^i 8 <i: til', ^mmmff 4 . 2 V. ;^mS^ih 
1 o-!^'riJ'/i'B<^;»cm<^5^ (1 o^>{ ^ }\^^(oWM^^^<S>t uysi). m?&Sr^«5 

(D^m»£T'j^iii^it^ 2 . 5 V ^ X'MM i^tiwcmMm^® t Lfco ^tc. mm. 

mi 2. H:l5?*«J8^ffiV^T> ^mifi^Jl:mffi4. 2V. m.mMritW^2, 5W<D^ 
#-C0. 6AO^»(£-C'i^«9iSL^*5cm$ii:yt„ 1 lf--l'iJ'/USc^^m<^)^. 3te 
mi^ihmBESrS. OVirU $ e>t3:r 2 ji^JJcgL^c, -e<^^x 0. 6 A 
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2, vcm^\zxmm:^(o^)^^ j-mMm%m'i ^"^(OY. i^^mt^^o^ to 
m i c%x^^mz.n\^^ \kmmzx\tWLn:^(r>\. i ^wtfc^*^ i e a t om i 

0 ywm:ik(o^Mm^ (%) sr* s i^Tj^-To *fem^<^ y ^ 3 a 

4J<^L 6 a t om i c %-C-*)-5itWJ 8 irtbtSJ-TS i:. WlM^k<DV 

f-^J^^HWMo^M 3 a 4^<??L i -g-WW 6 0a t o m i c %T'*)5ll»l 1 1 . 

MMm 1 2 -cfi 0 vMcmm<^mmmwm^^ 2 e %ijAiiii;&o ufco fj:^. ±ib<^^ 
s^6^^^ (%) (*vi I) (Dnn^i^xwtiii^fco 
(D/®x 1 oo=^mmnm (%) • • • (* v 1 1 ) 

(DWtmMmmnm (%) s tc^-t-„ jitmf^o y 3 a >f <^ l 

1 -^^ma^ 1 6 a t o m i c %T'*)5it»J 8 tlWl-T^ t . 1 2 T'fi. 

5 vsm^oitfel;W*i^i^^:d5 9 0. 9%<t/cfc<9. 1 5 %i^±ii;^p Lfco r<^)<t 

^/^Sri:365|IB^T'#fCo ?Jeib\ Jiia<^)^EJcm^*iitl^^ (%) tt^ (*vi I I) 
(D^$$.j^\:ixnm l^ito 

(D/®x 1 0 0=^*^1^^ (%) • • • (*v III) 



^^PCT/JP02/13643 







1 0 l^'l' ^' -'l' 


1 0 1^ ^ 












^ 3 a ^(D 


{c>Fr-f 5 0 V 


jd^ff-rs 5 V 




L i-^W^ 








(atomic%) 


mwm (%) 








(* V I I) 


(%) 








(*V III) 


mmm 1 1 


6 0% 


94. 8% 




mmm 1 2 


6 0% 


9 4. 2 % 


9 0. 7 % 


im&]8 


1 6% 


6 2. 0 % 


6 0. 1 % 



WO 03/058145 




(*8) 



(^»J1 3) 

■rSp ^WJiST'fi. ^ (IV) ~ (VI) $:?1§fci-J:9t-^9t;i;^-rJ;e>^<c 



(*9) 









^J]DL i ^» 


mmm i 3 


5 0 OmAh 


5 8 OmAh 


8 OmAh 


tt;t{ffl^J9 


5 0 OmAh 


5 0 OmAh 


OmAh 



mm.mmm a a i^ji^^^. y ^ i> j^^Rmmmm a a s \z.m'rm(D l i 

Sr^fT 5 :i <»r T' L i SsAP o fc„ iE@^#lKl^fi4^Jl y ^ i^^f^Sm^iT 4 . 5 
veiifcT'^ h-«r#-r-5;^t'^/i^My^!>A-ri^;<f>'m'a'^<l::i^ (L i N i o. 

1 (IM) (O^SSL i PFeSr^ft?^*^^^!^^*-'!^^-'!' H (EC) t^^=^ 
^/u:ti-7ii^>^ h (DEC) c^jS-a-^jK (^S-^^^tt: : EC/DEC = 3 0/7 
0) SrfflVNfCo 
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3 a "ficT^L i -^W^;6^5 3 a t om i c -%X^^(D\Z.^l.. tbtSf 
m 9 T'fi^ESc^iai^ 10 0 %t^*3{t 5 L i -^WitW 1 6 a t o m i c -%X'fco 

^WJ13. ltt{e^J9 <b'btc. i:t>l3:. fflv>fcm®<!:l^^<^IH§i<^— ^fP^^"9 

f^ilfU. 0. ImAlCT. iEll{*2. 5V/5^e>4. 8 5 V^-C\ 2 . 5V 

/5>e>OV^T'3te^*m<£:fTofc^:L5> ^Dlal^^t^^-*DV^r. iE®{l^»Jl3. 
H:tft0!|9 i:t>(-4. 8 5 V-C5mAh. AfiifiO VCHJife^iJ 1 3-Cfl5- 8mA 
h , VdM 9 -r-fi 5 m A h (^^S^56^ L/c„ 

%t^. mmm\3^ \mm9thK^oo^^i^/\--^xm^\^xmm^^tz. 
t^<Dzo /i-Wi<Dmmit^^^^ 1 0 t^Tj^-To (II) 

<Dtm^\ZX%^ UfCo 

ifem^ 1 0 0%f^*3tt5 y ^l>-t.flii««^WS 3 a f CO L i -^^^^5 1 6 a t 
o m i c -%Xh^im.m 9 <l: tkife-t--5 i: . ^fe^^ 10 0 %li*3tj-S y ^ l> A 
®iSt#»M®3 a'^I(DL i^^^>&55 3 a t om i c 1 3t?(i3 
0 0 i^-Y i^/Wt<^^**IH^^?55 6 0 %Ui±itiP U:feo :i o J: 5 1^. MMm i 3 i:i 
J: 9. j5tScm^;Ki 0 0%t3:*5(tS y^!J'-iN5Riic2^W®3 & ^\^'L i <Sr^*$*S 

* fc. 3ooif-^^ /i'^k<DmmM 1 3 . jtife^y 9 (DMM=^^^^^—^st (w h 
/kg) srs 1 0 i^iTf^-to mioxr). nmm 1 3 (DmM^^^i-^-^mi^ 1 s 

2Wh/kg<i:/j:f9. H:t5E^J9i:it'<-C^J6««Jl 3-C'tti 2 iWh/k giJX_to 
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(^10) 





€3 alt"© 

L i^*^ 
(atomic%) 


3 0 0 


3 0 0i^'<^ 
(Wh/Kg) 


mmm 1 3 


5 3% 


9 0. 3 % 


18 2 


\tmm9 


1 6% 


3 0. 1 % 


6 1 



-rSo Hlfe^sJ 1 4 T'ti. ^ ( I V) ~ (V I ) ^rS§:rc-r J: 91-^11 KTfrm o 



(^1 1) 











1 4 


5 0 OmAh 


5 6 3mAh 


6 3mAh 


^Jfe^^J 1 5 


4 5 5 mAh 


5 6 3mAh 


6 3mAh 


-mmmi e 


4 1 7mAh 


5 6 3mAh 


6 3mAh 


^JfefiSJl 7 


3 8 5mAh 


5 6 3mAh 


6 3mAh 


tblJf^iJ 1 0 


5 0 OmAh 


5 0 OmAh 


OmAh 



^1 i(Dmmm-mm^^mfzrrx.^\z.wmm.^n\^\ nMm^n^i^^ m 
1 \:i7frt^m(DmMW- 1 a K{±mm^m\/\ mmm 2 a \z\±mm:<oww 1 0 
0 u mom'^. y ^ j>.9&mmmm 3 a tcft s i sr^i ^fcc y ^ i> A®^fgc#5K 

® 3 a ^mmk. y ^ ^> i^BSi^i^K^ 3 a ±{c^ 1 1 ^7^-^(0 L i ^^Srtr o 

(*r/^^ = !>-^^?SS^fflv^yto nMWi^t'S^^J^/ \ (IM) (DjSJTL i PFgSr^ 
ji|?$^^fc:^^l^:^;&— Ji^^-'f h (EC) <i:t^3i^/w:!57— Jl^^-f h (DEC) <7)^1 
(^-^^«tfc: EC/'DEC = 3 0/7 0) S^fflV^fCo 

1 5 > mMM 1 6 . mmm 1 7 1 t-c. 1 4 x-(ommii$.(D{xt> 
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1 7 . It^m 1 0 <i: t) {' 2 . 5 v^^h 4 . 2 vi^X'%McM^"i^otlo MMM l 4 

~ 1 7 . itmm 1 0 til-. ^mkmm^-^^\^^'7^9^^ \^xmM<D-n^m ^on^ 
. zj&^^ ;4-:/®ft^^«rnoT y ^^j>>mmi%m 3 a ^fo l i -^wjt^^aa^ 

L^t^r^. ^1 2l^^i-^mi:/^ofco 4-1 7T'{^. SmUSl 0 

0%JC*5tt5 y ^•^^.©jgJi^OT 3 a I'c^L i -^•#^^5 4 9 a t om i c -%X 
fc5<7)lC*|-U. Jt|{f«^'J 1 OT-«JEcJcm^ 1 0 0%tJ:*3tt5 L i ^m\;tm^ 16a 
to mi c-%T'fco/Co ^»fI14~17. Itlfe^iJ 1 0 ^ l-s <i:t(-. ffiV> 
/cmfiEi:l^1^<^ffl:^<^— §I5^^'5^'9. a^l cm<DRJf^{c:9]9^V^fcf^. *f1® 
SrL i^JliirUT=''<>'M^?ai<S:f^$!}U 0. ImAlCT. jE*l{i2. 5V7j>b 

4. 3v*-r% :ft@»^2. 5 V35*f>o v*-CjteicJc®%tTofc<!: lom^itfem 

^tr. iE<®{i 4 . 3 WXmMm 1 4 , \AMm l O <!: t 5 m a h . ^lg0«J 1 
5T*f*4. 5 5mAh. ^Jig0ijl 6-C*fi4. 1 7mAh, HiSMl 7T-{i3. 8 
5mAh. :ft<lfiO VT'UmMl 4~1 7Tii5. 6 3mAh. ltt5?«^'J 1 OT'ti 

5 mA h (D^m^^m bfCo 
^yt, I?WJ14~17, ItlSS^dl Oi:t)^-3 0 01^->r^/^^T•iii^bT3te*^C 

(II) Ofh^^tci-C^tbl b/^o 

immm i o o %{'*5its y ^Pi^iji^K® 3 a -tx^ l i 1 e a t 

om i c -%T'*)'5tbi{E0iJ 1 0 t)mrri>t. WlMmm 1 0 0%(wiott5 y 

3 a '^(Ol. i '^W^:654 9 a t o m i c -%T'fcSllJife0'J 1 4 ~ 1 
7 T'ti 3 0 0 ^ yi^f^0^4iNHt^3i5 6 3 %U±iWXi l^tio ^ (7) J: 5 1-^ HJS 
0iJl4~l7f::J:«9> :«tScm^ l 0 0 %jc*5tt 5 y '^^M^^AM.^nm 3 a tfitc L 

t.fz. 3 0 0-^^^ ji^'^(Dmmm 1 4 ~ i 7 . ittsjcaj 1 0 
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m (wh/kg) ^*i2i^7Fi-o ^i2ct'9. ^JSM 1 4 ~ 1 7 (^aa^^/u 
^—mm^ i47wh/'kgjwji<!:/it). lot tt-^xn^j 1 4 ~ 1 7 

Tfi 9 3 W h / k g J!^±C»lp]±}65^ Pj^fcio ±lEct <9 . 1 4 ~ 1 7 T'fiitJ 



(^1 2) 







3 0 0 


3 0 0-9- 'C 














CD 






L i^W^ 








(atomic%) 




(Wh/Kg) 


^JS0tJ 1 4 


4 9% 


9 4. 6% 


16 8 


^Jfe^iJ 1 5 


4 9% 


9 5. 1 % 


16 1 


mmm 1 6 


4 9% 


9 3. 9 % 


15 2 


1 7 


4 9% 


9 4. 3 % 


14 7 


tfc|l^0ij 1 0 


1 6% 


3 0. 1 % 


5 4 



6 7 a t om i c -%izmmt-r^:it\^x ^ ^*icm^i-io*t5 y 
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1 0 0%lc4oft-5Huf2Bi:<D^4>(Oy^'i'^"^W^>65 3 i~6 7 a t om i c- 

L i =Cb (l-L J + (M.,„„XL./ (1-Lj) XL i e.p. • • • (1) 
L i +Ca t^Cb+M.,„„XMe.p. • • • (2) 

3p.tty^!>i^lJ!^^fo:/t•3<^)^*Sr^U Ca t (iSiIfaiE®^4^^ U M^. 
ftfifEy^l?Ai'^4fe^?i^^-r57U^36S^ Si. Ge, In. Sn. Ag. A 1 *3 
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®^T^<04^S{^*3{t5Hnia:^1§B|g-<^^^'<^y^'i'-^^W^Sr3 1-6 7 a t 



*3V^T. Buiay ^f^i^-b-^^Sr^i^BJci-STumiiS. Si. Ge. In, Sn, Ag 
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